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(54) Recording apparatus 

(57) A recording apparatus for performing recording 
on a recording medium by use of a recording head, the 
recording apparatus comprisesa carriage for reciprocal 
scanning of the recording head for recording on the 
recording medium, a guide for guiding the carriage in 
directions of the reciprocal scanning, and a positioning 
member and a press member located opposite to each 



other with the guide in between on the carriage, wherein 
the press member is not pressed against the guide in a 
region except for a predetermined region in a reciprocal 
scan region of the carriage and the press member is 
pressed against the guide in the predetermined region. 



FIG. 1 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a recording appa- 
ratus of the serial type in which a carriage holding a 
recording head undergoes the main scanning in a direc- 
tion perpendicular to a conveying direction of a record- 
ing medium (the sub-scanning direction). 

Related Background Art 

The recording apparatus having functions of printer, 
copier, facsimile device, or the like, or the recording 
apparatus used as an output device of workstation or 
composite electronic equipment including a computer, a 
word processor, or the like is constructed so as to 
record an image on a recording material (recording 
medium) such as paper or a plastic thin film, based on 
image information. These recording apparatus can be 
classified based on their recording methods, for exam- 
ple, into the ink jet type, the wire dot type, the thermal 
type, the laser beam type, and so on. 

In the recording apparatus of the serial type adopt- 
ing the serial scan method for performing the main 
scanning in the direction perpendicular to the conveying 
direction of the recording material (the sub-scanning 
direction), an image is recorded on the entire recording 
material by repeating such operation that an image for a 
line is recorded (or mainly scanned) by recording 
means mounted on a carriage arranged to move along 
the recording material, the recording material is fed by a 
predetermined amount (or conveyed by a pitch) after 
completion of the recording in one line, and thereafter 
an image for a next line is recorded (or mainly scanned) 
on the recording material after stopped again. 

An example of the conventional serial type record- 
ing apparatus is one in which the carriage carrying the 
recording head in a detachable state is slidably 
mounted on a guide shaft and a guide rail provided par- 
allel to each other. The carriage is coupled with a part of 
a timing belt stretched between a pulley fixed to an out- 
put shaft of a carriage motor and an idle pulley rotatably 
supported, and the recording head is reciprocated by 
forward rotation and backward rotation of the carriage 
motor. The carriage is provided with a gap distance 
adjusting portion for adjustment of a gap between the 
recording head and the recording material. 

This gap distance adjusting portion will be 
described referring to Fig. 15. Fig. 15 is a drawing for 
explaining the gap distance adjusting portion of the car- 
riage in the conventional serial type recording appara- 
tus. The view of the carriage 1050 shown in Fig. 15 
corresponds to the top plan view of carriage 50 of Fig. 1 
that illustrates an embodiment of the present invention 
described hereinafter. 



As shown in Fig. 15, the gap distance adjusting por- 
tion is provided in the upper part of carriage 1050 and is 
composed of an adjusting lever 1581, a press lever 
1 582, a press spring 1 583, and a top covet 1 584. 

5 The adjusting lever 1581 is pivoted by putting a pin 
thereof in a hole provided in the carriage 1050. The 
adjusting lever 1581 has polygonal slide laces 1585 in 
different distances from the center of rotation of the 
adjusting lever 1581, according to the number of gap 

10 distance positions. The press lever 1582 is pivoted 
about a pin provided on the carriage 1050 and urges a 
slide face 1585 of the adjusting lever 1581 against the 
guide rail 1082 by the press spring 1583; for example, 
describing with Fig. 1, it biases the carriage in a rota- 

15 tional direction so that the top part of carriage 50 may 
be displaced to this side about the guide shaft 81 . When 
a slide face 1 585 of the adjusting lever 1 581 is switched 
to another, the carriage rotates about the guide shaft 
1 081 , thus achieving change in the gap distance. The 

20 top cover 1584 is fixed by claws formed on the both 
sides of the carriage 1 050, thereby holding the adjusting 
lever 1 581 , the press lever 1 582, and so on. The adjust- 
ing lever 1581 has elasticity and a projection is formed 
at the tip thereof. This projection is fitted in either one of 

25 plural grooves formed at predetermined positions in the 
top cover 1584 to fix the adjusting lever 1581, thus 
establishing a gap of a predetermined distance. 

Further, an ink jet recording apparatus is provided 
with a recovery mechanism for performing a recovery 

30 process for the recording head mounted on the car- 
riage, at one end of the reciprocal scan range of the car- 
riage. The recovery mechanism has a cap for removing 
viscosity-increased ink in the recording head and for 
protecting the recording head during the non-recording 

35 period. With the carriage in the structure of Fig. 1 5 con- 
tact pressure was achieved between the recording head 
and the cap on the occasion of contact by utilizing the 
urging force of the press lever against the guide rail. The 
gap adjusting mechanism of this structure has an 

40 advantage of permitting easy gap adjustment by the 
simple structure and an advantage of permitting execu- 
tion of good recovery process of the recording head, 
because the contact pressure to the cap is obtained by 
use of the urging force of urging means. 

45 In recent years, remarkable progress is made in 
improvement in the quality of image and further devel- 
opment is under way as to decrease in the diameter of 
dots of color recording image, increase in multiple gra- 
dation levels, and so on. Under such circumstances, the 

so structure of the carriage in the conventional recording 
apparatus as described above had such a drawback 
that the urging force for urging the cap against the 
recording head also acted on the guide rail during the 
scan of the carriage and thus force to twist the carriage, 

55 i.e.. force to rotate the carriage in the direction of the 
arrow about the center of rotation at the contact portion 
between the guide rail 1082 and the slide face 1585 as 
in Fig. 15, acted so as to exert a great load on the scan 
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of the carriage. This was a hindrance against enhance- 
ment of the accuracy of recording position and against 
improvement in durability, for example, from the reason 
that abrasion would proceed at the sliding portion 
against the guide rail during long-term use or the like so 
as to degrade the sliding property and in turn cause 
stick-slip. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a 
recording apparatus in which urging force for rotation- 
ally urging a carriage is made to act between the car- 
riage and a guide member for guiding movement of the 
carriage only in a predetermined region in a moving 
region of the carriage, for solving the above problem. 

Another object of the present invention is to provide 
a recording apparatus in which the urging force for rota- 
tionally urging the carriage is made to act between the 
carriage and the guide member for guiding movement of 
the carriage only in the predetermined region in the 
moving region of the carriage, whereby the carriage can 
be urged and displaced in the predetermined region 
while enhancing the accuracy of recording position and 
the durability in a region except for the predetermined 
region. 

Another object of the present invention is to provide 
an ink jet recording apparatus in which the urging force 
on the cap is given during the non-recording period 
whereas no torque acts on the carriage during the 
recording scanning of the carriage, thereby enhancing 
the accuracy of recording position and the durability. 

Still another object of the present invention is to 
provide a recording apparatus having a carriage for 
realizing reciprocal scanning of a recording head for 
recording in a recording medium, guide means for guid- 
ing the carriage in reciprocal scan directions, and a 
positioning member and a press member placed oppo- 
site to each other with the guide means in between on 
the carriage, wherein the press member is not pressed 
against the guide means in a region except for a prede- 
termined region in a reciprocal scan region of the car- 
riage but is pressed against the guide means in the 
predetermined region. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view of the first embodiment 
of the recording apparatus as an embodiment 
according to the present invention; 
Fig. 2 is a front view of the recording apparatus 
shown in Fig. 1 ; 

Fig. 3 is a cross-sectional view of the configuration 
of the recording apparatus shown in Fig. 1 ; 
Fig. 4A and Fig. 4B are front views of a carriage 
portion of the recording apparatus shown in Fig. 1 ; 
Fig. 5 is a plan view of the carriage portion of the 
recording apparatus shown in Fig. 1 ; 



Fig. 6 is a structural drawing to show a contact part 
etc. of the carriage portion of the recording appara- 
tus shown in Fig. 1 ; 

Fig. 7A and Fig. 7B are structural drawings to show 
5 the major part of a mounting/dismounting mecha- 
nism of the recording head in the carriage portion of 
the recording apparatus shown in Fig. 1 ; 
Fig. 8A and Fig. 8B are enlarged views of a fitting 
pin of the carriage portion shown in Fig. 6; 
10 Fig. 9A, Fig. 9B, and Fig. 9C are drawings to 
explain assembling states of the tip portion of a flex- 
ible board of the carriage portion shown in Fig. 6; 
Fig. 10 is a cross-sectional side view of the posi- 
tional relation of the adjusting lever and press lever 
is in the gap adjusting portion shown in Fig. 5 with 
respect to the guide rail; 

Fig. 11 is a front view of the carriage at a recovery 
process position; 

Fig. 12A and Fig. 12B are a plan view of the car- 
20 riage at the recovery process position and a draw- 
ing to explain motion of a cam shaft, respectively; 
Fig. 13 is a plan view of the carriage portion in the 
second embodiment of the recording apparatus as 
an embodiment according to the present invention; 
25 Fig. 14A, Fig. 14B, Fig. 14C, and Fig. 14D are a 
front view, a bottom view, and side views of the 
recording head; and 

Fig. 15 is a plan view of the carriage portion of the 
conventional recording apparatus. 

30 

DETAILED DESCRIPTION OF PREFERRED EMBOD- 
IMENTS 

The recording apparatus as embodiments accord- 
35 ing to the present invention will be described by refer- 
ence to the drawings. 

(First embodiment) 

40 Fig, 1 is a perspective view of the first embodiment 
of the recording apparatus according to the present 
invention. Fig. 2 is a front view of the recording appara- 
tus shown in Fig. 1 and Fig. 3 is a cross-sectional view 
to show the structure of the recording apparatus shown 

45 in Fig. 1 . 

The recording apparatus of the present embodi- 
ment is an ink jet recording apparatus of the serial type, 
which is composed of a carriage portion 5 for detacha- 
bly carrying a recording head 7; a sheet supply portion 

so 2, a sheet feed portion 3. and a sheet discharge portion 
4 for conveying a sheet medium P being a recording 
material; and a recovery process portion 7 for maintain- 
ing and recovering the ink ejection performance of the 
recording head 7 on the carriage portion 5. These por- 

55 tions will be described briefly referring to Fig. 1 to Fig. 3. 
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(A) Sheet supply portion 

The sheet supply portion 2 is constructed in such a 
configuration that a press plate 21 for carrying sheet 
media P and a feed roller 22 for supplying a sheet 
medium P are mounted on a base 20. The press plate 
21 is provided with a movable side guide 23 which is 
arranged to be movable in directions along the width of 
the recording material and which restricts the loading 
position of the sheet media P. The press plate 21 is 
rotatable about a rotational shaft connected to the base 
20 and is urged against the feed roller 22 by press plate 
spring 24. The contact between the press plate 21 and 
the feed roller 22 by the press plate spring 24 can be 
released by release cam 29. Attached to a portion of the 
press plate 21 opposite to the feed roller 22 is a separa- 
tion pad 25 made of a material with a large coefficient of 
friction, such as artificial leather, for preventing a feed of 
multiple sheet media P. Further, the base 20 is provided 
with a separation claw 26 for separating a sheet 
medium P from the others while covering the lower edge 
corner of the sheet media R For separating materials 
that do not allow use of the separating claw 26, such as 
thick sheets, a bank 27 is integrally molded with the 
base 20, and a switch lever 28 is provided for effecting 
changeover between a plain paper position to activate 
the separating claw 26 and a thick paper position to 
deactivate the separating claw 26. 

In the above configuration, the release cam 29 
pushes the press plate 21 down to a predetermined 
position in the standby state. This releases the contact 
between the press plate 21 and the feed roller 22. When 
in this state driving force caused by rotation of convey- 
ing roller 36 is transmitted through gears or the like to 
the feed roller 22 and to the release cam 29, the release 
cam 29 leaves the press plate 21 to allow the press 
plate 21 to move up, so that the feed roller 22 comes 
into contact with the sheet medium P. Then the sheet 
media P are picked up one by one with rotation of the 
feed roller 22, thus starting the feed of sheets. The 
sheet media P are separated one by one by the separa- 
tion claw 26 to be fed to the sheet feed portion 3. The 
feed roller 22 and release cam 29 rotate until the sheet 
medium P is fed to the sheet feed portion 3. Thereafter, 
the contact between the recording sheet P and the feed 
roller 22 is again released so as to be in the standby 
state and the driving force from the conveying roller 36 
is turned off. 



(B) Sheet feed portion 

The sheet feed portion 3 has the conveying roller 36 
for conveying the sheet medium P and a PE sensor 32 
for detecting the leading edge and the trailing edge of 
the sheet medium R The conveying roller 36 is in con- 
tact with a pinch roller 37 driven thereby. The pinch 
roller 37 is held by pinch roller guide 30 and the pinch 
roller 37 is urged against the conveying roller 36 by urg- 



ing force of a pinch roller spring (not illustrated), thereby 
generating conveying force of sheet medium R Further, 
an upper guide 33 and a platen 34 for guiding the sheet 
medium P are placed at an entrance of the sheet feed 

5 portion 3 to which the sheet medium P is conveyed. 

The upper guide 33 is provided with PE sensor 
lever 35 for transmitting detection of the leading edge 
and trailing edge of sheet P to the PE sensor 32. The 
carriage portion 5 described below is located on the 

10 downstream side in the sheet conveying direction of the 
conveying roller 36 and the recording head 7 for ejecting 
ink, based on image information, is detachably mounted 
on this carriage portion 5. 

In the above configuration the sheet medium P sent 

15 to the sheet feed portion 3 is guided by the platen 34, 
pinch roller guide 30, and upper guide 33 to be sent to a 
roller pair of the conveying roller 36 and pinch roller 37. 
At this time the PE sensor lever 35 detects the leading 
edge of the sheet medium P being conveyed thereto, 

20 thereby finding a print position of the sheet medium R 
The sheet medium P is conveyed on the platen 34 while 
the roller pair 36, 37 is rotated by an LF motor not illus- 
trated. 

The recording head 7 of the present embodiment is 

25 an ink jet recording head incorporated with an ink tank 
and being easy to replace, but it may be of a separate 
form composed of a recording head section and an ink 
tank section, or of a form in which only the recording 
head section is mounted on the carriage but the ink tank 

30 is not mounted on the carriage (i.e., the ink tank is 
mounted at a proper position in the housing of the appa- 
ratus body). This recording head 7 is arranged to be 
capable of supplying heat to ink by heater or the like. 
This heat film-boils the ink and the ink is ejected from 

35 the recording head 7 by pressure change caused by 
growth or contraction of a bubble formed by the film boil- 
ing, thereby forming an image on the sheet medium P. 
The recording head 7 may also be one having electro- 
mechanical transducers such as piezoelectric devices 

40 and ejecting the ink by use of energy generated by the 
transducers. 

In the above configuration, before the formation of 
image on the sheet medium P, the roller pair 36, 37 con- 
veys the sheet medium P to a row position (a position in 

45 the conveying direction of sheet medium P) for forma- 
tion of image and the carriage motor 80 moves the car- 
riage 50 to a column position (a position in the direction 
perpendicular to the conveying direction of sheet 
- -medium P) for formation of image, thereby bringing.the - 

so recording head 7 to the image forming position. After 
that, the ink is ejected from the recording head 7 toward 
the sheet medium P by signals from electric board 9, 
thereby forming an image thereon. 

55 (C) Sheet discharge portion 

In the sheet discharge portion 4, a transmission 
roller 40 is in contact with the conveying roller 36 and 
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the transmission roller 40 is further in contact with dis- 
charge roller 41 . Therefore, the driving force of the con- 
veying roller 36 is transmitted through the transmission 
roller 40 to the discharge roller 41 . A spur 42 capable of 
rotating following the discharge roller 41 is in contact 
with the discharge roller 41. In the above configuration, 
the sheet medium P on which the image is formed in the 
carriage portion 5 is nipped by the discharge roller 41 
and the spur 42 and is conveyed to be discharged onto 
a discharge tray or the like not illustrated. 

(D) Recovery process portion 

The recovery process portion 6 is composed of a 
pump 60 for performing an ejection recovery process of 
the recording head 7, a cap 61 for preventing the ink in 
ink ejection ports of the recording head 7 from drying 
up, for protecting the recording head 7, and for capping 
the recording head 7 in order to suck the viscosity- 
increased ink or the like in the recording head to remove 
it therefrom, during the non-recording period (during the 
non-recording operation), and a drive switch arm 62 for 
switching the driving force from the conveying roller 36 
to the sheet supply portion 2 or to the pump 60. Since 
the drive switch arm 62 fixes a planetary gear (not illus- 
trated), which is arranged to rotate about the axis of 
conveying roller 36, at a predetermined position during 
periods except for the sheet supply and the ejection 
recovery process of the recording head 7, the driving 
force of the conveying roller 36 is not transmitted to the 
sheet supply portion 2 or the pump 60 during those peri- 
ods. When movement of the carriage 50 described 
below moves the drive switch arm 62 in the direction of 
arrow A in Fig. 1 , the planetary gear becomes free, so 
that the planetary gear will move depending upon the 
forward rotation or the backward rotation of the convey- 
ing roller 36; the driving force is transmitted to the sheet 
supply portion 2 with the forward rotation of the convey- 
ing roller 36, whereas the driving force is transmitted to 
the pump 60 with the backward rotation. 

(E) Carriage portion 

The carriage portion 5 has a carriage 50 on which 
the recording head 7 isdetachably loaded. The carriage 
50 is fitted on guide shaft 81 and guide rail 82 mounted 
in parallel to each other on chassis 8 so as to be slidable 
in directions perpendicular to the conveying direction of 
sheet medium P. The carriage 50 is coupled with a por- 
tion of timing belt 83 stretched between a pulley 801 
fixed to an output shaft of carriage motor 80 fixed to the 
chassis 8 and an idle pulley 84 journaled in a freely 
rotatable state, and the carriage 50 is arranged to be 
reciprocated by the driving force of carriage motor 80. 
Further, the carriage 50 is provided with flexible board 
56 for transmitting electric signals from the electric 
board 9 to the recording head 7. 

The recording head 7 is of a cartridge type in which 



a nozzle portion 70 for ejecting the ink is incorporated 
with an ink tank 73 for retaining the ink to be supplied to 
the nozzle portion 70, as shown in Figs. 14A-14D. The 
nozzle portion 70 and ink tank 73 are fixed each to base 

5 plate 72. The detailed structure of the recording head 7 
will be described as the occasion may demand. 

In the above configuration, when an image is 
formed on the sheet medium P, the conveying roller 36 
and pinch roller 37 convey the sheet medium P to the 

io row position (the position in the conveying direction of 
the sheet medium P) for formation of image and the car- 
riage motor 80 moves the carnage 50 to the column 
position (the position in the direction perpendicular to 
the conveying direction of sheet medium P) for fbrma- 

15 tion of image, whereby the recording head 7 is opposed 
to the image forming position. After that, the ink is 
ejected from the recording head 7 toward the sheet 
medium P by signals from the electric board 9, thereby 
forming the image. 

20 Next, the main portions of the carriage portion 5 will 
be described in detail. 

The carriage portion 5 is constructed in the form of 
a unit where the components thereof are mounted on 
the carriage 50. Figs. 4A and 4B are front views of the 

25 carriage portion 5, Fig. 5 is a plan view of the carriage 
portion 5, Fig. 6 a structural drawing of a contact portion 
etc. of the carriage portion 5, and Figs. 7A and 7B are a 
plan view and a front view, respectively, of a head holder 
51 which is a main part of a mounting/dismounting 

30 mechanism of the recording head 7. 

As shown in Figs. 4A, 4B to Figs. 7 A, 7B, the car- 
riage 50 has the head holder 51 for holding the record- 
ing head 7. The head holder 51 is arranged to slide 
horizontally along guide 501 provided on the carriage 

35 50. The head holder 51 is provided with a guide portion 
51 1 for guiding the recording head 7, and a pressing 
portion 512 for pressing the recording head 7 against 
contact surface 503 and three positioning faces 504 of 
side plate 502 vertically standing on the carriage 50. 

40 The positioning faces of the side plate 502 of the car- 
riage are located at three positions. The two of them are 
located on the base plate 72 near the nozzle portion 70 
of the recording head 7 and the remaining one on the 
upper part of the ink tank 73 of the recording head 7. 

45 The contact surface 503 between the recording head 7 
and the carriage 50 is arranged to be located inside a 
triangle formed by the three positioning faces 504. The 
pressing position of the pressing portion 512 of the 
head holder 51 is also located inside this triangle. 

so A guide arm 51 3 is provided at an opposite position 
to the pressing portion 512 of the head holder 51, so 
that this guide arm 513 acts to the recording head 7 
when the recording head 7 is taken off from the contact 
surface 503. The side plate 502 of the carriage 50 has a 

55 rib 509 also serving as a guide during mounting or dis- 
mounting of the head 7. thus protecting and shielding 
the contact portion 561 etc. of the flexible board 56 
described hereinafter. 
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The recording head 7 is provided with a guide 74 on 
the side face of the ink tank 73 as shown in Fig. 14D, so 
that it can be mounted along the top surface of the guide 
arm 513. At a predetermined position, where the 
recording head 7 is mounted, the guide 74 of the record- 5 
ing head 7 is provided with a depression 75 and the 
head holder 51 is provided with a projection 514 as 
restricting means at a corresponding position thereto. 
Further, the bottom surface of the recording head 7 has 
a projection 76 and the head holder 51 has a depres- 
sion 515 corresponding to the depression 76 in a corre- 
sponding receiving portion. This prevents the nozzle 
portion 70 from hitting the platen 34 etc. when the head 
7 is mounted, and thus prevents the recording head 7 
from being damaged. This configuration achieves the 
click feeling upon mounting, thus improving the mount 
feeling. The catch of the projection 514 of the head 
holder 51 can prevent the recording head 7 from drop- 
ping this side during mounting or dismounting of the 
recording head 7 and can eliminate the unstable feeling 
such as positional deviation after mounting. 

A hook lever 53 is mounted in a rotatable state on 
the side plate 502 of the carriage 50. A contact spring 
54 is provided at the center of rotation of the hook lever 
53 to urge the hook lever 53 in the direction of the arrow 
shown in Fig. 3. A hook cover 55 is attached so as to 
cover the hook lever 53, thereby keeping the hook lever 
53 from slipping off from the carriage 50. As shown in 
Figs. 7A and 7B, the hook lever 53 and head holder 51 
have cams 516, 531 contacting each other, and the 
head holder 51 is arranged to move horizontally with 
rotation of the hook lever 53. The urging force of the 
contact spring 54 is transmitted through the hook lever 
53 to act as pressing force against the recording head 7 
on the head holder 51 . 

As shown in Fig. 6, the side plate 502 of the car- 
riage 50 has two fitting pins 505a, 505b for positioning 
of the recording head 7, corresponding to fitting holes 
77a, 77b (see Fig. 14D) of the base plate 72 of the 
recording head 7. The base plate 72 of the recording 
head 7 is inclined at the angle of about 1°-about 4° rel- 
ative to the scan direction of the carriage portion 5 from 
driving of the recording head 7. For correspondence to 
the slant fitting holes 77a, 77b, one fitting hole 77a is 
made as a rectangular hole and the fitting pin 505a on 
the carriage 50 side corresponding thereto as a rectan- 
gular pin having a partially cylindrical shape 505d, as 
shown in Fig. 8B. Further, the other fitting hole 77b is 
made-as-a-circular-hole-and-the-fitting-pin-505b-on-the 
carriage side corresponding thereto is formed in a 
shape as shown in Fig. 8A in which the undercut portion 
in terms of the mold structure of the carriage 50 is 
removed so as to achieve fitting at the butt position 
(head set position) of the recording head 7 against the 
positioning surfaces 504 of the carriage 50. This can 
achieve accurate and smooth positioning of the record- 
ing head 7 even with the inclined base plate 72, without 
a need for a complex mold structure. 



Further, a rubber pad 57 made of an elastic mate- 
rial such as silicone rubber of rubber hardness 30°-50° 
is provided on the contact face 503 (Figs. 4A and 4B) 
provided on the side plate 502 of the carriage 50, for 
achieving electrical contact with the recording head 7. 
The contact portion 561 of the flexible board 56 is 
located on the pad. The rubber pad 57 and flexible 
board 56 both are positioned by positioning pins 506 
provided on the side plate 502 of the carriage 50. Slits 
563 are formed on the opposite side to the contact por- 
tion 561 in the positioning portion of the flexible board 
56 so that the contact portion 561 is prevented from 
being affected by deformation or the like caused by 
assembly of the flexible board 56. 

The contact portion 561 of the flexible board 56 
becomes narrower at the tip portion 562 thereof so as to 
match the shape of the base plate 72 of the recording 
head 7 as shown in the enlarged views of Figs. 9A-9C, 
and a hook portion 562a is provided at the tip. Forming 
of signal lines becomes easier by making the contact 
portion 561 in the triangular shape and decreasing the 
number of contact pads toward the tip as in this config- 
uration. Further, the signal lines can be set in a high 
density by such a configuration. Further, the process 
becomes easier of the tip portion 562 of the flexible 
board 56. 

The side plate 502 of the carriage 50 has a slit hole 
507 in which the tip portion 562 of the flexible board 56 
is put. When the tip portion 562 of the flexible board 56 
is inserted into this slit hole 507, the tip portion 562 of 
the flexible board 56 is bent and guided into the slit hole 
507 as shown in Fig. 9B. After the tip portion 562 
passes the slit hole 507, this tip portion 562 becomes 
straight as shown in Fig. 9C. In this state the tip portion 
562 is caught by the slit hole 507 to be prevented from 
slipping off. In this configuration, the tip portion 562 is 
free and the contact portion 561 of the flexible board 56 
is not rigid, whereby it can be in good contact with the 
contact surface 78 (see Fig. 14D) of the recording head 
7. When the recording head 7 is mounted, the contact 
surface 503 (see Figs. 4A and 4B) of the carriage 50 
goes into a notch portion 79 (see Fig. 14D) of the base 
plate 72 of the recording head 7, to become in contact 
with the contact surface 78 on a board formed inside the 
notch portion 79. 

The flexible board 56 is routed along the side plate 
502 of the carriage 50 and is bent vertically to be fixed 
to the carriage 50 by the base cover 52. In this case, the 
-flexible-board-56-is-provided-with-a-projection-563-for- 
temporary fixation (see Figs. 4A and 4B). Since the flex- 
ible board 56 can be fixed by fixing the projection 563 to 
the carriage 50, efficient assembly can be performed on 
the occasion of mounting of the base cover 52. Further, 
the base cover 52 is provided with stopper portions 521 
in order to prevent the rubber pad 57 and flexible board 
56 from slipping off from the pins 506 on the carriage 
50. 

Hie recording head 7 is provided with depressions 
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731 (see Fig. 14D) as clearances to accept projecting 
parts of the positioning pins 506 and the stopper por- 
tions 521 of the base cover 52. Accordingly, the length 
of the positioning pins 506 and the thickness of the stop- 
per portions 521 of the base cover 52 can be increased 5 
by the extent of the depth, thereby realizing secure posi- 
tioning and prevention of slip-off of the rubber pad 57 
and flexible board 56. The flexible board 56 is fixed to 
the chassis 8 by flexible board fixing pfate 85 (see Fig. 
2) and changes its curvature according to the position of 
the carriage portion 5, whereby the flexible board 56 
can transmit head driving signals from the electric board 
9 to the recording head 7 in accordance with motion of 
the carriage portion 5. 

The above configuration facilitates mounting or dis- 
mounting of the recording head 7 on or from the car- 
riage portion 5, holding thereof, positioning thereof, the 
electrical contact thereof, and so on. For mounting the 
recording head 7, the hook lever 53 is moved up as 
shown in Fig. 4A, so that the head holder 51 is shifted to 
the left, thus getting ready for mounting of the recording 
head 7. In this state the recording head 7 is mounted 
and the hook lever 53 is rotated down, whereupon the 
head holder 51 moves together with the recording head 
7 to the right as shown in Fig. 4B, thereby achieving the 
positioning, electrical contact, etc. of the recording head 
7. In this state formation of image on the sheet medium 
P becomes possible. Further, for dismounting the 
recording head 7 from the carriage portion 5, the hook 
lever 53 is moved up, so that the head holder 51 is 
shifted to the left, whereupon the guide arm 513 of the 
head holder 51 presses the recording head 7 to the left. 
Then the recording head 7 is removed from the carriage 
portion 5. 

A gap adjusting portion 58 for adjusting a gap 
between the recording head 7 and the platen 34 (see 
Fig. 1 to Fig. 3) according to the thickness of the record- 
ing sheet P is disposed in the upper part of the carriage 
50. The gap adjusting portion 58 is composed of an 
adjusting lever 581 , a press lever 582, a press spring 
583, and a top cover 584, as shown in Fig. 5. 

Fig. 10 is a cross-sectional side view of the posi- 
tional relation of the adjusting lever 581 and press lever 
582 relative to the guide rail 82. The gap adjusting por- 
tion 58 will be described in detail referring to Fig. 5 and 
Fig. 10. 

The adjusting lever 581 has a pin 581b on the bot- 
tom surface and the pin 581b is put in a hole provided in 
the carriage 50 so as to be rotatable therein. The adjust- 
ing lever 581 further has slide faces 585 of a polygonal 
cylinder in different distances from the center O of rota- 
tion of the adjusting lever 581 according to the number 
of gap distance positions. The press lever 582 is rotata- 
ble about a pin provided on the carriage 50 and is ener- 
gized by the press spring 583 so that the tip thereof 
opposed to the slide face 585 of the adjusting lever 581 
is urged toward the slide face 585. The carriage 50 is 
rotatable about the guide shaft 81 and the slide face 585 



is arranged to contact the guide rail 82 by the weight of 
the carriage 50. Accordingly, the slide face 585 of the 
adjusting lever 581 serves as a positioning portion in the 
direction of rotation of the carriage 50. 

Provided at the root of the slide faces 585 of the 
adjusting lever 581 is a stopper portion 581a distances 
of which from the respective positions of the slide faces 
585 are equal. Namely, in Fig. 5, distances A, B, C all 
are equal between the slide faces 585 and end faces of 
the stopper portion 581a at the respective positions of 
the slide faces 585. Corresponding thereto, a contact 
portion 582a for contact with the stopper portion 581 a is 
provided at the bottom end of the press lever 582. In the 
range of the recording scan of the carriage 50 the con- 
tact portion 582a is in contact with the stopper portion 
581a and a guide face 582b of the press lever 582 has 
a gap of about 0.3 mm to 1 mm relative to the guide rail 
82. The guide face 582b of the press lever 582 is 
located at a position about 3 mm to 1 0 mm shifted in the 
direction perpendicular to the scan direction of the car- 
riage 50 with respect to the slide face 585 of the adjust- 
ing lever 581. In the present embodiment, as shown in 
Fig. 10, the slide face 585 of the adjusting lever 581 is in 
contact with the lower part of the guide rail 82 and the 
guide face of the press lever 582 is located beside the 
upper part of the guide rail 82. 

As described above, in the recording scan range of 
the carriage 5 the slide face 585 of the adjusting lever 
581 is kept in contact with the guide rail 82 by the weight 
of the carriage 50 and recording head 7, whereby the 
carriage 50 is positioned. In addition, the contact portion 
582a of the press lever 582 is in contact with the stopper 
portion 581a of the adjusting lever 581, so that the 
pressing force of the press lever 582 does not act on the 
guide rail 82. Accordingly, the slide load of the carriage 
50 can be set in a small range and the torque to twist the 
carriage 50 (the force to rotate the carriage in the direc- 
tion of the arrow and about the center of rotation located 
at the contact portion between the guide 1081 and the 
slide face 1585 in Fig. 15) does not act on the carriage 
50, thereby achieving the smooth scanning of carriage. 
Since the slide load of the carriage 50 is decreased, the 
durability is also enhanced of the mechanism concern- 
ing the reciprocal scanning of the carriage 50. Further, 
because of the small load torque, the carriage 50 can be 
driven at high speed and the size and cost of the car- 
riage motor etc. can be decreased. 

On the other hand, when the ejection recovery 
process of the recording head 7 is carried out, the car- 
riage 50 is moved to the position (the recovery process 
position) opposite to the recovery process portion 6 
(see Fig. 1). The recovery process portion 6 is located 
outside the recording scan range and at one end of the 
overall scan range. The status of the carriage 50 at the 
recovery process position will be described referring to 
Fig. 1 1 and Figs. 12A, 12B. Rg. 1 1 is a front view of the 
carriage at the recovery process position and Figs. 12A 
and 12B are a plan view of the carriage at the recovery 
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process position and a view to explain motion of a cam 
shaft, respectively. 

As shown in Fig. 11 and Figs. 12A, 12B, the guide 
rail 82 is bent at one end thereof on the recovery proc- 
ess section 6 (see Fig. 1) side to this side (toward the 
press lever 582) and in the bent portion a portion oppo- 
site to the slide face 585 of the adjusting lever 581 is cut 
out. Provided on an extension of the guide rail 82 is a 
cap guide 86 (also shown in Fig. 1 and Fig. 2) in which 
a mountain-shaped cam portion 861 is formed. A cam 
shaft 5011 to engage the cam portion 861 of the cap 
guide 86 is provided on the top face of the carriage 50. 

As the carriage 50 moves to the recovery process 
position, the guide rail 82 pushes the guide face 582b of 
the press lever 582 to rotate the press lever 582. This 
separates the contact portion 582a of the press lever 
582 from the stopper portion 581 a of the adjusting lever 
581 . At this position the slide face 585 of the adjusting 
lever 581 does not contact the guide rail 82, because 
the lower part of the guide rail 82 is cut out. Further, 
since the guide face 582b of the press lever 582 is 
urged against the guide rail 82 by the press spring 583, 
the recording head 7 mounted on the carriage can be 
rotated about the guide shaft 81 to go into contact with 
the cap 61 of the recovery process portion 6. 

Specifically, when the carriage 50 moves to the 
recovery process position to bring the recording head 7 
into contact with the cap 61 , the cam shaft 501 1 moves 
along the cam portion 861 as shown in Fig. 12B, so that 
the carriage 50 is rotated once in the opposite direction 
to that at the time of contact with the cap about the 
guide shaft 81 so as to be displaced upward and there- 
after the carriage 50 is rotated from the up position to 
the down position toward the cap 61 this time, thereby 
achieving the contact between the recording head 7 and 
the cap 61 . At this time the portions except for the guide 
face 582b of the press lever 582 do not contact the 
guide rail 82, because the lower part of the guide rail 82 
(the portion of the guide rail that should contact the slide 
face) is cut out. As a result, the urging force by the press 
lever 582 surely acts on the guide rail 82, whereby the 
carriage 50 generates the contact pressure of the 
recording head 7 to the cap 61 . 

When one slide face 585 of the adjusting lever 581 
is switched to another, the carriage 50 rotates about the 
guide shaft 81, thereby changing the gap distance for 
sheet. The top cover 584 is fixed by the claws on the 
both sides of the carriage 50, thereby holding the 
adjusting lever 581 , press lever 582, and so on. Further, 
the lever tip portion of the adjusting lever 581 has elas- 
ticity, and a projection formed on the bottom surface 
thereof is fitted in one of grooves 586 (see Figs. 4A and 
4B) formed in the top cover 584 according to the gap 
distance positions, so as to fix the adjusting lever 581 
and form a sheet gap of a predetermined distance. 



(Second embodiment) 

The first embodiment has the configuration wherein 
the press lever 582 always has the gap G relative to the 

5 guide rail 82 during the recording scan, but the press 
lever 582 may be arranged to be urged against the 
guide rail 82 depending upon the position of the adjust- 
ing lever 581 , as shown in Fig. 13. 

The stopper portion 581a is formed at the root of 

10 the slide faces 585 of the adjusting lever 581 . The end 
faces of the stopper portion 581 a are formed so that dis- 
tances B, C of their opposed portion to the contact por- 
tion 582a of the press lever 582 with respect to the slide 
face 581a where the tip portion of the adjusting lever 

is 581 is located at the central position and at the left end 
in the drawing, are the same as in the first embodiment, 
and the guide face 582b of the press lever 582 has the 
gap of 0.3 mm-1 mm to the guide rail 82. On the other 
hand, when the tip portion of the adjusting lever 581 is 

20 located at the right end as illustrated, the distance A' of 
the opposed portion to the contact portion 582a of the 
press lever 581 with respect to the slide face 582 is 
smaller by at least the length of the above gap than the 
above distances B, C. Therefore, when the adjusting 

25 lever 581 is located at this position, the contact portion 
582a of the press lever 582 does not contact the stopper 
portion 581 a of the adjusting lever 581 , so that the press 
lever 582 is urged against the guide rail 82 even during 
the recording scan. The other structure is the same as 

30 in the first embodiment and the description thereof is 
thus omitted herein. 

For example, when a lightweight recording head is 
mounted on the carriage 50, utilization of only the 
weight of the carriage 50 and the recording head will 

35 result in unstable positioning of the carriage 50 to the 
guide rail 82 during the recording scan. The present 
embodiment thus employs the structure for exerting the 
urging force of the press lever 582 on the guide rail 
depending upon the position of the adjusting lever 581 , 

40 so that the urging force of the press lever 582 acts on 
the guide rail 82 in the case of the lightweight recording 
head, thus achieving stable positioning of the carriage 
50 to the guide rail 82 during the print scan. In this case, 
the slide load of the carriage 50 becomes greater than 

45 in the case of the first embodiment, but the increase of 
the slide load is not so large, because this is applied to 
the lightweight recording head. 

As described above, the recording apparatus of the 
embodiments is constructed so that the press member 

so provided in the carriage is not pressed against the guide 
means in the region except for the predetermined 
region in the reciprocal scan region of the carriage; 
therefore, the smooth carriage scanning can be 
achieved, the recording accuracy can be enhanced for 

55 improvement in the quality of image, including the 
decrease in the diameter of dots, the increase in grada- 
tion levels, and so on, and the durability can also be 
improved. On the other hand, the press member is 
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pressed against the guide means in the predetermined 
region in the reciprocal scan region of the carriage, so 
that the carnage can be displaced relative to the guide 
means by this urging force. This permits the ink jet 
recording apparatus having the recovery process por- 
tion in the predetermined region to obtain the sufficient 
urging force for covering the recording head by the cap 
means. Further, since the load is small during the recip- 
rocal scanning of the carriage, the speed of driving of 
the carriage can be increased and the size of the driving 
means of the carriage can be decreased. 

When the apparatus further has the second guide 
means for guiding the reciprocal scanning of the car- 
riage and when the apparatus is arranged so that the 
carriage is rota table about the second guide means and 
so that the positioning means is kept in contact with the 
guide means by the weight of the carriage and the 
recording head, the positioning of the carriage to the 
guide means can be realized by the simple structure. By 
employing the structure in which the guide means is the 
plate-shaped rail and the second guide means is the 
shaft, the structure of the apparatus can be made sim- 
ple and compact. 

Further, by employing the structure in which the 
apparatus has the restraining means for making the gap 
between the positioning member and the press member 
larger than the thickness of the guide means in their 
opposing direction and in which the guide means has 
the bent configuration toward the press member at one 
end thereof, the invention can easily realize the above- 
stated structure of the press member that is not urged 
against the guide means in the range except for the one 
end of the reciprocal scan range of the carriage but is 
urged against the guide means at the one end. 

In this case, the positioning member and the press 
member are located so as to contact the guide means at 
mutually different positions in the direction perpendicu- 
lar to their opposing direction and to the reciprocal scan 
direction of the carriage and the guide means corre- 
sponding to the predetermined region in the moving 
region of the carriage is cut out in the portion that would 
contact the positioning member otherwise; whereby the 
urging force of the press member surely acts on the 
guide means when the recording head is capped, thus 
achieving good capping. 

Further, the positioning member is rotatably sup- 
ported on the carriage and the positioning member has 
the plural slide faces in the different distances from the 
center of rotation, the slide faces being arranged to con- 
tact the guide member according to the position in the 
direction of rotation of the positioning member; whereby 
the position of the recording head can be changed 
depending upon the thickness of the recording medium. 
In this case, when the restraining means is constructed 
of the surface in contact with the portion different from 
the portion of the press member in contact with the 
guide means, the surface being positioned so that the 
distances from the respective slide faces are equal, fine 



control of gap becomes possible between the guide 
means and the press member. Further, if the mentioned 
surface is formed so as not to contact the press member 
while an arbitrary slide face out of the slide faces is in 
s contact with the guide means, the stable positioning of 
the carriage to the guide means can be achieved for 
recording heads of different weights during the record- 
ing scan. 

A recording apparatus for performing recording on 
10 a recording medium by use of a recording head, the 
recording apparatus comprisesa carriage for reciprocal 
scanning of the recording head for recording on the 
recording medium, a guide for guiding the carriage in 
directions of the reciprocal scanning, and a positioning 
is member and a press member located opposite to each 
other with the guide in between on the carriage, wherein 
the press member is not pressed against the guide in a 
region except for a predetermined region in a reciprocal 
scan region of the carriage and the press member is 
20 pressed against the guide in the predetermined region. 

Claims 

1. A recording apparatus for performing recording on 
25 a recording medium by use of a recording head. 

said recording apparatus comprising: 

a carriage for reciprocal scanning of the record- 
ing head for recording on the recording 

30 medium; 

guide means for guiding said carriage in direc- 
tions of said reciprocal scanning; and 
a positioning member and a press member 
located opposite to each other with said guide 

35 means in between on said carriage, wherein 

said press member is not pressed against said 
guide means in a region except for a predeter- 
mined region in a reciprocal scan region of said 
carriage but said press member is pressed 

40 against said guide means in said predeter- 

mined region. 

2. The recording apparatus according to Claim 1 , said 
recording apparatus further having second guide 

45 means for supporting said carriage in cooperation 
with said guide means to guide said carriage in said 
directions of the reciprocal scanning, wherein said 
carriage is rotatable about said second guide 
means. 

50 

3. The recording apparatus according to Claim 2, 
wherein said positioning member is kept in contact 
with said guide means by the weight of said car- 
riage and said recording head. 

55 

4. The recording apparatus according to Claim 2, 
wherein said guide means is a plate-shaped rail 
and said second guide means is a shaft. 
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5. The recording apparatus according to Claim 1 , said 
recording apparatus further having restraining 
means for making a gap between said positioning 
member and said press member larger than a thick- 
ness of said guide means in an opposing direction 5 
of said positioning member and said press member, 
wherein said guide means is bent toward said press 
member at one end thereof. 

6. The recording apparatus according to Claim 5, 10 
wherein said positioning member and said press 
member are located so as to contact said guide 
means at different positions in a direction perpen- 
dicular to the directions of the reciprocal scanning 

of said carriage and to the opposing direction of 15 
said positioning member and said press member 
and wherein said guide means is cut out at said one 
end thereof and in a portion that said positioning 
means would contact otherwise. 

20 

7. The recording apparatus according to Claim 5, 
wherein said positioning member is rotatably sup- 
ported on said carriage and has a plurality of slide 
faces of different distances from the center of rota- 
tion, said plurality of slide faces being arranged so 25 
that either one may go into contact with said guide 
means according to a position in a direction of rota- 
tion of said positioning member. 

8- The recording apparatus according to Claim 7, 30 
wherein said restraining means is comprised of a 
surface formed at a position where distances from 
said respective slide laces are equal, said surface 
being in contact with a portion of said press mem- 
ber different from a portion of said press member 35 
pressed against said guide means. 

9. The recording apparatus according to Claim 8, 
wherein said surface is formed at a Position where 
said surface does not contact said press member 40 
when an arbitrary slide face out of said slide faces 

is in contact with said guide means. 

10. The recording apparatus according to Claim 1, 
wherein said recording head is an ink jet recording 45 
head for ejecting ink from an ink ejection outlet. 

11. The recording apparatus according to Claim 10, 
wherein cap means for covering said ink ejection 
outlet is provided in said predetermined region. so 

12. An ink jet recording apparatus for performing 
recording on a recording medium by use of an ink 
jet recording head, said ink jet recording apparatus 
comprising: 55 

a carriage for reciprocal scanning of the ink jet 
recording head for recording on the recording 



medium; 

first guide means for guiding said carriage in 
directions of said reciprocal scanning; 
second guide means for supporting said car- 
riage in cooperation with said first guide means 
to guide said carriage in the directions of said 
reciprocal scanning, said second guide means 
rotatably supporting said carriage; 
cap means for capping said ink jet recording 
head, said cap means being provided in a pre- 
determined region in a reciprocal scan region 
of said carriage; and 

a positioning member and a press member 
located opposite to each other with said guide 
means in between on said carriage, wherein 
said press member is not pressed against said 
guide means in a region except for said prede- 
termined region but said press member is 
pressed against said guide means in said pre- 
determined region whereby said carriage is 
rotated about said second guide means to 
bring said ink jet recording head into contact 
with said cap means. 

13. The ink jet recording apparatus according to Claim 
12, wherein said recording head is an ink jet record- 
ing head for ejecting ink from an ink ejection outlet 
by use of heat generated by a heater. 
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